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©  Electromagnetic  shielding  and  environmental  sealing  device. 

®  An  electromagnetic  shielding  and  environmental 
sealing  device  (10)  includes  an  elastomer  strip  (14) 
that  is  attached  to  a  metal  strip  (12).  The  metal  strip 
includes  a  base  member  (16)  and  a  plurality  of 
fingers  (18)  that  extend  from  one  edge  of  the  base 
member  at  an  angle.  The  elastomer  strip  (14)  in- 
cludes  a  base  portion  (38),  an  extension  portion  (40) 
that  is  attached  to  one  edge  of  the  base  portion  and 
extends  at  an  angle  with  respect  to  the  base  portion 
and  a  sealing  portion  (42)  that  is  attached  to  the 
opposite  edge  of  the  base  portion  (38).  The  base 
member  of  the  metal  strip  (12)  has  a  plurality  of  cut- 
out  areas  (28)  positioned  therein  that  define  contact 
tabs.  The  contact  tabs  (30)  are  capable  of  deflecting 
out  of  the  plane  defined  by  immediately  adjoining 
areas  of  the  base  member  when  a  force  is  applied  to 

Tithe  device.  In  that  way,  proper  electrical  contact  is 
^maintained  with  respect  to  the  device  and  the  sur- 
COface  to  which  it  is  attached. 
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ELECTROMAGNETIC  SHIELDING  AND  ENVIRONMENTAL  SEALING  DEVICE 

removable  members  from  the  potentially  harmful 
effects  of  environmental  conditions.  Further,  it  is 
highly  desirable  that  such  joints  be  effectively 
shielded  to  isolate  internally  produced  electromag- 

5  netic  waves  within  the  structure  while  also  prevent- 
ing  interference  from  outside  electromagnetic 
waves. 

A  variety  of  different  devices  have  been  pro- 
posed  for  shielding  electronic  components  but 

w  those  prior  art  devices  have  not  been  entirely  sat- 
isfactory.  In  one  respect,  the  prior  art  devices  are 
not  entirely  effective  in  sealing  the  joints  from  the 
environmental  conditions  which  can  adversely  af- 
fect  the  operation  of  the  electronic  components. 

75  Also,  the  prior  art  devices  are  not  entirely  suitable 
for  use  in  structures  which  have  swinging  doors, 
panels  and  the  like  as  well  as  structures  having 
sliding  doors,  panels  and  the  like.  In  the  case  of 
sliding  doors,  panels  and  the  like,  the  forces  ap- 

20  plied  to  the  shielding  arrange  ment  can  adversely 
affect  the  structural  integrity  of  the  shielding  ar- 
rangement  and  thereby  cause  a  loss  in  proper 
electrical  contact  between  the  opposed  surfaces  of 
the  joint.  A  further  unsatisfactory  characteristic  of 

25  some  of  the  prior  art  combination  seals  is  the 
inability  of  the  devices  to  maintain  electrical  contact 
between  the  opposed  surfaces  of  the  joint  when  a 
force,  such  as  that  produced  when  the  opposing 
surfaces  of  the  closure  interface  are  brought  to- 

30  gether,  is  applied  to  the  shielding  device. 
One  prior  art  shielding  arrangement  is  dis- 

closed  in  U.S.  Patent  No.  4,659,869  issued  April 
21,  1987  to  Busby.  The  arrangement  disclosed  in 
that  patent  includes  a  metal  clip  element  having  an 

35  elastomer  strip  attached  to  one  surface  thereof. 
The  metal  clip  element  is  comprised  of  a  strip  of 
metal  that  is  bent  through  an  angle  greater  than 
180°  and  thus,  the  clip  element  with  the  attached 
elastomer  strip  can  be  clipped  onto  the  door  of  a 

40  cabinet  containing  electronic  equipment. 
Another  prior  art  shielding  arrangement  is  dis- 

closed  in  U.S.  Patent  No.  3,904,810  issued  Sep- 
tember  9,  1975  to  Kraus.  The  arrangement  dis- 
closed  in  that  patent  includes  a  spring  strip  that  is 

45  mounted  on  an  access  door  of  a  housing  by 
mounting  strips.  The  spring  strip  has  a  plurality  of 
spring  fingers  that  extend  therefrom  at  an  angle. 
Each  of  the  spring  fingers  has  a  protuberance 
located  on  one  surface  thereof  which  is  intended  to 

50  contact  the  frame  of  the  housing  to  thereby  provide 
electrical  contact. 

Other  prior  art  shielding  arrangements  are  dis- 
closed  in  U.S.  Patent  Nos.  4,525,595  issued  June 
25,  1985  to  Harriman;  4,065,138  issued  December 
27,  1977  to  Severinsen;  4,652,695  issued  March 

BACKGROUND  AND  SUMMARY  OF  THE 
PRESENT  INVENTION 

The  present  invention  relates  to  a  device  for 
minimizing  the  electromagnetic  interference  from 
an  electrical  or  electronic  apparatus  and  for  con- 
taining  the  electromagnetic  emissions  from  such  an 
apparatus.  More  particularly,  the  present  invention 
concerns  an  electromagnetic  shielding  and  envi- 
ronmental  sealing  device  for  shielding  and  sealing 
two  adjacent  members  having  opposed  surfaces 
with  a  space  therebetween. 

Electromagnetic  shielding  of  structures  such  as 
test  rooms  and  electronic  components  used  in  ra- 
dio  transmitters,  radio  receivers,  computers  and 
other  electronic  devices,  is  highly  desirable.  The 
various  types  of  components  used  in  such  struc- 
tures  emit  electromagnetic  waves  that  might  ad- 
versely  affect  the  operation  of  other  apparatus  and 
devices  located  in  the  surrounding  area.  Thus,  in 
order  to  prevent  interference  with  other  apparatus 
in  the  surrounding  area,  the  electromagnetic  waves 
must  be  contained  within  the  structure  and  effec- 
tively  prevented  from  emanating  out  of  the  struc- 
ture. 

Similar  concerns  also  arise  with  respect  to  the 
possible  adverse  affects  that  electromagnetic 
waves  emitted  from  devices  in  the  surrounding 
area  may  have  on  the  electric  and  electronic  com- 
ponents  contained  within  the  aforementioned  struc- 
tures.  Thus,  in  addition  to  sealing  such  structures 
to  prevent  emission  of  electromagnetic  waves,  it  is 
also  necessary  that  such  structures  be  sealed  from 
electromagnetic  waves  originating  from  other  sour- 
ces. 

Environmental  conditions  such  as  dirt,  dust, 
ventilating  air  and  the  like  are  of  similar  importance 
in  the  aforementioned  structures  because  such  en- 
vironmental  conditions  can  have  a  detrimental  im- 
pact  on  the  continued  operation  and  functioning  of 
the  components  contained  within  the  structures. 
Thus,  in  order  to  ensure  continued  operation  of  the 
components,  it  is  important  that  the  structure  be 
effectively  sealed  from  potentially  harmful  environ- 
mental  conditions. 

The  aforementioned  structures  which  house 
electronic  components  and  similar  devices  com- 
monly  employ  movable  or  removable  members  in 
the  form  of  doors,  drawers,  access  panels  and  the 
like.  The  movable  and  removable  members  include 
hinged  members  that  result  in  a  swinging  type 
closure  as  well  as  sliding  members  that  result  in  a 
sliding  type  closure.  It  is  highly  desirable  to  effec- 
tively  seal  the  joints  defined  by  such  movable  and 



EP  0  366  363  A1 

strip; 
FIG.  7  is  a  bottom  view  of  a  portion  of  the 

metal  strip; 
FIG.  8  is  a  cross-sectional  view  of  the  elec- 

5  tromagnetic  shielding  and  environmental  sealing 
device  as  it  is  subjected  to  a  force; 

FIG.  9  is  an  enlarged  cross-sectional  view  of 
a  portion  of  the  device  illustrating  a  preferred  em- 
bodiment  of  an  attaching  means  for  attaching  the 

w  elastomer  strip  to  the  metal  strip; 
FIG.  10  is  a  left  end  view  of  the  elastomer 

strip  on  a  reduced  scale; 
FIG.  11  is  a  rear  view  of  a  portion  of  the 

elastomer  strip; 
75  FIG.  12  is  a  front  view  of  a  portion  of  the 

elastomer  strip; 
FIG.  13  is  a  bottom  view  of  the  elastomer 

strip; 
FIG.  14  is  a  top  view  of  the  elastomer  strip; 

20  FIG.  15  is  a  bottom  view  of  a  portion  of  the 
electromagnetic  shielding  and  environmental  seal- 
ing  device; 

FIG.  16  is  a  top  view  of  a  portion  of  the 
electromagnetic  shielding  and  environmental  seal- 

25  ing  device  as  the  elastomer  strip  is  inserted  into 
the  metal  strip  from  the  left  side; 

FIG.  17  is  a  rear  view  of  a  portion  of  the 
electromagnetic  shielding  and  environmental  seal- 
ing  device; 

30  FIG.  18  is  a  cross-sectional  view  of  another 
embodiment  of  an  electromagnetic  shielding  and 
environmental  sealing  device  according  to  the 
present  invention; 

FIG.  19  is  a  side  view  in  cross-section  of  the 
35  device  of  FIG.  1,  in  reduced  scale,  secured  to  a 

surface  of  one  hinged  member  during  swinging 
movement  of  the  member  to  a  closed  position; 

Fig.  20  is  a  side  view  in  cross-section  of  the 
device  of  Fig.  1,  in  reduced  scale,  secured  to  a 

40  surface  of  one  hinged  member  after  the  hinged 
member  is  brought  into  close  association  with  the 
adjoining  member  forming  the  joint; 

FIG.  21  is  a  side  view  in  cross-section  of  the 
device  of  FIG.  1,  in  reduced  scale,  secured  to  a 

45  surface  of  one  slidable  member  during  movement 
of  the  member  to  a  closed  position;  and 

FIG.  22  is  a  side  view  in  cross-section  of  the 
device  of  FIG.  1,  in  reduced  scale,  secured  to  a 
surface  of  one  slidable  member  after  the  slidable 

so  member  is  brought  into  close  association  with  the 
adjoining  member  forming  the  joint. 

24,  1987  to  Busby;  and  4,623,752  issued  Novem- 
ber  18,  1986  to  Steen  et  al.  However,  the  above- 
described  prior  art  devices  are  not  entirely  satisfac- 
tory  because  they  suffer  from  one  or  more  of  the 
aforementioned  disadvantages. 

The  aforementioned  disadvantages  of  the  prior 
art  are  overcome  by  an  electromagnetic  shielding 
and  environmental  sealing  device  in  accordance 
with  the  present  invention  which  includes  an 
elastomer  strip  and  a  metal  strip.  The  metal  strip 
includes  a  base  member  and  a  plurality  of  spaced 
fingers  that  are  integrally  connected  to  an  edge  of 
the  base  member  and  that  extend  from  the  base 
member  at  an  acute  angle.  The  base  member  of 
the  metal  strip  includes  means  for  permitting  a 
portion  of  the  base  member  to  be  deflected  out  of 
the  plane  defined  by  immediately  adjoining  por- 
tions  of  the  base  member  when  a  force  is  applied 
to  the  fingers.  In  a  preferred  embodiment,  the 
means  for  permitting  a  portion  of  the  base  member 
to  be  deflected  comprises  at  least  one  U-shaped 
cut-out  area  that  defines  a  rectangular  contact  tab. 
The  free  end  of  each  finger  has  a  tip  portion 
integrally  connected  thereto  that  extends  back  to- 
wards  the  finger  at  an  angle.  The  elastomer  strip 
includes  a  base  portion,  an  extension  portion  at- 
tached  to  and  extending  at  an  angle  from  one  edge 
of  the  base  element  and  a  sealing  portion  attached 
to  an  opposite  edge  of  the  base  element.  The 
elastomer  strip  is  positioned  with  respect  to  the 
metal  strip  such  that  (a)  the  base  portion  of  the 
elastomer  strip  extends  along  the  base  member  of 
the  metal  strip,  (b)  the  extension  portion  of  the 
elastomer  strip  extends  along  the  fingers,  and  (c) 
the  sealing  portion  of  the  elastomer  strip  is  posi- 
tioned  beyond  an  edge  of  the  base  member  of  the 
metal  strip. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Preferred  embodiments  of  the  present  inven- 
tion  will  be  described  in  greater  detail  with  refer- 
ence  to  the  accompanying  drawings,  wherein  like 
elements  bear  like  reference  numerals  and 
wherein: 

FIG.  1  is  a  cross-sectional  view  of  a  first 
preferred  embodiment  of  an  electromagnetic 
shielding  and  environmental  sealing  device  accord- 
ing  to  the  present  invention; 

FIG.  2  is  a  left  end  view  of  the  metal  strip  on 
a  reduced  scale; 

FIG.  3  is  a  top  view  of  the  metal  strip  in  flat 
configuration; 

FIG.  4  is  a  top  view  of  the  metal  strip; 
FIG.  5  is  a  front  view  of  the  metal  strip; 
FIG.  6  is  a  rear  view  of  a  portion  of  the  metal 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
55  EMBODIMENTS 

With  reference  to  FIG.  1,  the  electromagnetic 
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the  straight  upper  portions  19  of  the  fingers  18 
form  an  angle  of  approximately  20°  with  the  base 
member  16. 

Referring  now  to  FIG.  3,  the  metal  strip  12,  as 
5  previously  described,  includes  a  base  member  16, 

a  plurality  of  fingers  18  integrally  connected  to  one 
edge  of  the  base  member  16  and  a  tip  portion  24 
extending  from  each  of  the  fingers  18.  The  fingers 
1  8  are  spaced  from  each  other  and  thereby  define 

w  slots  20  between  adjacent  fingers  18. 
As  seen  in  FIG.  7,  the  slots  20  extend  slightly 

into  the  base  portion  16  of  the  metal  strip  12.  The 
width  of  the  slots  20  should  preferably  be  as  small 
as  possible.  Moreover,  the  width  of  the  slots  20 

75  must  be  smaller  than  one-half  of  the  wavelength  of 
the  electromagnetic  emissions.  Otherwise,  it  would 
be  possible  for  the  electromagnetic  emissions  to 
pass  between  the  fingers  1  8. 

The  edge  of  the  base  member  1  6  to  which  the 
20  lip  26  is  integrally  connected  includes  a  plurality  of 

spaced  notches  22  as  depicted  in  FIG  3.  Each  one 
of  the  notches  22  is  aligned  with  one  of  the  slots 
20.  The  aligned  slots  22  and  notches  20  facilitate 
bending  of  the  metal  strip  12  as  well  as  bending  of 

25  the  entire  device  10.  In  that  way,  the  device  10  can 
be  bent  and  shaped  to  conform  to  comers  and  a 
variety  of  different  surface  configurations.  More- 
over,  the  aligned  slots  20  and  notches  22  permit 
the  device  10  to  be  readily  cut  into  any  desired 

30  length. 
The  base  member  16  of  the  metal  strip  12 

further  includes  a  plurality  of  U-shaped  cut-out 
areas  28  that  define  rectangular  contact  tabs  30  as 
shown  in  FIG.  3.  Each  of  the  U-shaped  cut-out 

35  areas  28  and  each  of  the  rectangular  contact  tabs 
30  is  aligned  with  and  is  associated  with  a  cor- 
responding  one  of  fingers  18.  The  open  end  of 
each  of  the  U-shaped  cut-out  areas  28  faces  the 
associated  finger  18.  Moreover,  the  sides  33  of 

40  each  of  the  U-shaped  cut-out  areas  28  and  the 
sides  32  of  each  of  the  rectangular  contact  tabs  30 
are  in  parallel  alignment  with  the  sides  34  of  the 
fingers  18.  The  open  end  of  each  of  the  U-shaped 
cut-out  areas  28  terminates  just  short  of  the  fingers 

45  18  so  that  a  narrow  strip  of  the  base  member  16 
exists  between  the  ends  of  the  slots  20  and  the 
ends  of  the  U-shaped  cut-out  areas  28  that  are 
closest  to  each  other. 

It  can  be  seen  from  FIG.  3  that  the  rectangular 
50  contact  tabs  30  are  positioned  with  respect  to  the 

associated  finger  18  such  that  imaginary  continu- 
ations  of  the  sides  32  defining  the  rectangular 
contact  tabs  30  are  positioned  between  the  sides 
34  defining  the  fingers  18.  As  a  result  of  the 

55  positioning  of  the  contact  tabs  30  relative  to  the 
associated  fingers  18,  the  contact  tabs  30  are  ca- 
pable  of  being  deflected  out  of  the  plane  defined 
by  immediately  adjoining  areas  of  the  base  mem- 

shielding  and  environmental  sealing  device  10  ac- 
cording  to  the  preferred  embodiment  of  the  present 
invention  includes  a  metal  strip  12  and  an 
elastomer  strip  14.  The  metal  strip  12  includes  a 
base  member  16  and  a  plurality  of  fingers  18  that 
are  integrally  connected  to  one  edge  of  the  base 
member  16.  A  tip  portion  24  is  integrally  connected 
to  the  free  end  of  each  of  the  fingers  18.  The  metal 
strip  12  also  includes  a  lip  26  that  is  integrally 
connected  to  an  edge  of  the  metal  strip  12  which  is 
opposite  the  edge  to  which  the  fingers  18  are 
integrally  connected. 

The  elastomer  strip  14  includes  a  base  portion 
38  and  an  extension  portion  40  that  is  integrally 
connected  to  one  edge  of  the  base  portion  38.  A 
sealing  portion  42  is  integrally  connected  to  an 
edge  of  the  base  portion  38  that  is  opposite  the 
edge  to  which  the  extension  portion  40  is  integrally 
connected.  The  sealing  portion  42  is  slightly  raised 
with  respect  to  the  bottom  surface  of  the  base 
portion  38  to  thereby  define  a  curved  edge  surface 
39.  Thus,  the  slightly  upturned  lip  26  of  the  metal 
strip  12  is  able  to  contact  the  curved  edge  surface 
39  of  the  elastomer  strip  14.  In  that  way,  the 
slightly  upturned  lip  26  helps  retain  the  elastomer 
strip  14  in  position  with  respect  to  the  metal  strip 
12. 

As  seen  in  FIG.  2,  when  the  metal  strip  12  is 
initially  manufactured,  the  tip  portions  24  are  sub- 
stantially  perpendicular  to  the  base  member  16. 
That  construction  is  desirable  because  when  the 
elastomer  strip  14  is  inserted  into  the  metal  strip  12 
as  depicted  in  FIG.  16,  a  sufficiently  large  space  is 
provided  between  the  tip  portions  24  and  the  fin- 
gers  18  to  accommodate  the  extension  portion  40 
of  the  elastomer  strip  1  4.  Thus,  the  insertion  of  the 
elastomer  strip  14  into  the  metal  strip  12  is  not 
obstructed  by  contact  between  the  extension  por- 
tion  40  and  the  tip  portions  24  and  the  fingers  18. 

As  also  seen  in  FIG.  2,  the  upper  portion  19  of 
each  of  the  fingers  18  is  connected  to  the  lower 
portion  of  the  fingers  18  by  a  portion  17  having  a 
particular  radius  of  curvature.  The  straight  upper 
portions  19  of  the  fingers  18  are  thus  angled  with 
respect  to  the  lower  portion  of  the  fingers  18.  The 
straight  upper  portion  19  is  designed  to  provide  a 
large  surface  area  for  engagement  with  the  surface 
of  the  structure  or  housing  which  it  is  intended  to 
contact.  In  that  way,  better  contact  can  be  main- 
tained  between  the  two  opposing  surfaces  that 
define  the  joint  of  the  structure  or  housing.  Prefer- 
ably,  immediately  after  manufacturing,  the  fingers 
18  are  all  coplanar  and  the  angle  between  the 
fingers  18  and  the  base  member  is  approximately 
45°.  The  radius  of  curvature  of  portion  17  should 
be  large  enough  that  the  fingers  18  preferably  form 
an  angle  of  approximately  25°  with  the  straight 
upper  portions  19  of  the  fingers  18.  Accordingly, 
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Turning  now  to  the  features  of  the  elastomer 
strip  14  as  shown  in  FIG.  10,  the  elastomer  strip 
14,  as  described  previously,  includes  a  base  por- 
tion  38,  an  extension  portion  40  integrally  con- 

5  nected  to  one  edge  of  the  base  portion  38  and  a 
sealing  portion  42  integrally  connected  to  an  op- 
posite  edge  of  the  base  portion  38.  The  extension 
portion  40  extends  from  the  base  portion  38  at  an 
angle.  The  angle  between  the  extension  portion  40 

10  and  the  base  portion  38  is  approximately  equal  to 
the  angle  between  the  fingers  18  and  the  base 
member  16  of  the  metal  strip  12. 

A  protuberance  44  extends  from  the  sealing 
portion  42.  The  point  45  on  the  protuberance  44 

75  that  is  intended  to  contact  the  surface  to  which  the 
device  is  attached  is  slightly  lower  than  the  bottom 
surface  of  the  base  portion  38.  The  distance  be- 
tween  the  point  45  on  the  protuberance  44  and  the 
lower  surface  of  the  base  portion  38  is  substantially 

20  equal  to  the  thickness  of  the  base  member  16  of 
the  metal  strip  so  that  when  the  elastomer  strip  14 
and  the  metal  strip  12  are  assembled  together,  the 
point  45  on  the  protuberance  44  will  be  aligned 
with  or  slightly  lower  than  the  bottom  surface  of  the 

25  base  member  16  of  the  metal  strip  12.  As  a  result 
of  that  arrangement,  when  the  device  10  is  at- 
tached  to  a  surface,  the  point  45  on  the  protuber- 
ance  will  contact  the  surface  and  thereby  effec- 
tively  seal  the  joint  of  the  structure  or  housing  from 

30  environmental  conditions. 
As  seen  in  FIG.  10,  the  distance  d,  defined  as 

the  distance  between  the  edge  of  the  base  portion 
38  and  the  apex  43  of  the  angle  formed  between 
the  inner  surface  of  the  extension  portion  40  and 

35  the  inner  surface  of  the  base  portion  38,  is  prefer- 
ably  equal  to  approximately  one  third  of  the  length 
of  the  base  portion  38.  The  distance  d  defines  what 
is  referred  to  as  the  knuckle.  In  order  to  provide 
good  stress  distribution  in  the  metal  that  surrounds 

40  the  knuckle,  the  elastomer  in  the  knuckle  should  be 
free  of  extruded  voids.  By  varying  the  thickness  of 
the  elastomer  strip  14,  the  distance  d  and  thus,  the 
size  of  the  knuckle  can  be  varied.  When  the 
elastomer  strip  14  is  made  thicker,  the  extension 

45  portion  40  and  the  base  portion  38  become  thicker 
and  consequently,  the  intersection  of  those  two 
portions  which  defines  the  knuckle  is  made  larger. 
It  can  be  seen  that  the  distance  d  and  the  resulting 
size  of  the  knuckle  determines  the  pivot  point  of 

so  the  extension  portion  40  relative  to  the  base  portion 
38.  Thus,  it  is  important  to  note  that  the  position  of 
the  pivot  point  can  be  varied  by  changing  the 
thickness  of  the  elastomer  strip  14. 

The  location  of  the  pivot  point  can  have  an 
55  affect  upon  the  deflection  of  the  contact  tab  30  in 

that  if  the  pivot  point  of  the  extension  portion  40  is 
positioned  directly  above  the  contact  tab  30,  the 
contact  tab  30  will  be  more  easily  deflected  than  if 

ber  16  when  a  force  is  applied  to  the  fingers  18. 
When  a  force  is  applied  to  the  fingers  18,  the 
rectangular  contact  tabs  30  deflect  out  of  the  plane 
defined  by  the  immediately  adjoining  areas  of  the 
base  member  and  thereby  contact  the  underlying 
surface  to  which  the  device  10  is  attached.  As  the 
contact  tabs  30  are  in  their  deflected  state,  spaces 
are  formed  between  the  adjacent  sides  32  of  ad- 
joining  tabs  30.  The  spaces  formed  by  the  adjacent 
sides  32  of  adjoining  deflected  tabs  30  must  be 
smaller  than  one-half  the  wavelength  of  the  elec- 
tromagnetic  emissions  or  else  the  electromagnetic 
emissions  will  pass  between  such  spaces.  In  that 
way,  the  spacing  between  adjacent  sides  32  in 
adjoining  contact  tabs  30  will  be  small  enough  that 
the  deflected  contact  tabs  30  will  behave  as  though 
they  form  a  single,  unseparated  strip.  Moreover, 
since  the  spacing  between  adjacent  fingers  18  is 
smaller  than  the  distance  between  adjacent  sides 
32  of  adjoining  contact  tabs  30,  ensuring  that  the 
distance  between  adjacent  sides  32  of  adjoining 
contact  tabs  30  is  small  enough  to  prevent  elec- 
tromagnetic  emissions  from  passing  therethrough 
will  necessarily  preclude  electromagnetic  emis- 
sions  from  passing  through  the  slots  20  located 
between  adjacent  fingers  18. 

As  seen  in  FIG.  3,  the  base  member  16  of  the 
metal  strip  12  further  includes  a  plurality  of  spaced 
fastening  holes  36  that  permit  the  device  10  to  be 
attached  to  any  desired  surface.  Each  of  the  fas- 
tening  holes  36  is  aligned  with  one  of  the  slots  20 
and  one  of  the  notches  22.  Moreover,  each  of  the 
fastening  holes  36  is  positioned  between  adjacent 
sides  32  of  adjoining  contact  tabs  30.  In  that  way,  if 
fasteners  are  used  to  secure  the  device  10,  the 
fasteners  will  not  affect  the  ability  of  the  contact 
tabs  to  deflect.  While  the  preferred  embodiment  of 
the  present  invention  has  been  described  as  in- 
cluding  fastening  holes  36  for  fastening  the  device 
10  to  any  desired  surface,  it  is  of  course  under- 
stood  that  other  suitable  arrangements  such  as 
adhesives  or  the  like  could  be  employed  or  pro- 
vided  to  secure  the  device  1  0. 

FIG.  4  illustrates  the  positioning  of  the  fasten- 
ing  holes  36  relative  to  the  fingers  18  and  the  tip 
portions  24.  The  fastening  holes  36  are  spaced 
from  the  fingers  18  and  the  tip  portions  24  in  the 
direction  of  the  upturned  lip  26  such  that  if  fasten- 
ers  are  used  to  secure  the  device  10,  the  fingers 
18  and  tip  portions  24  do  not  interfere  with  the 
application  of  the  fasteners. 

FIG.  5  illustrates  the  fact  that  the  slots  20 
extend  along  the  entire  length  of  the  fingers  18  to 
completely  separate  the  fingers  18.  Further,  FIG.  5 
shows  the  extent  to  which  the  tip  portions  extend 
toward  the  base  member  16.  FIG.  6  also  shows  the 
slots  20  as  extending  along  the  entire  length  of  the 
fingers  18. 
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base  portion  of  the  elastomer  strip,  although 
elastomer  strips  of  other  thicknesses  could  be  em- 
ployed  depending  upon,  for  example,  the  amount 
and  extent  of  stress  distribution  desired  in  the 

5  metal  strip. 
As  best  .seen  in  FIG.  10,  the  highest  point  on 

the  sealing  portion  42  is  slightly  higher  than  the 
highest  point  on  the  extension  portion  40.  That 
arrangement  helps  ensure  that  an  environmental 

w  seal  will  be  maintained  with  respect  to  the  surface 
of  the  joint  in  the  structure  or  housing  that  contacts 
the  upper  surface  of  the  sealing  member  42.  As 
also  shown  in  FIG.  10,  the  rightmost  point  on  the 
outer  surface  of  the  protuberance  44  is  substan- 

75  tially  aligned  with  the  rightmost  point  on  the  outer 
surface  of  the  sealing  portion  42. 

FIG.  11  shows  the  elastomer  strip  14  from  a 
different  view  and  serves  to  further  illustrate  the 
fact  that  the  uppermost  point  on  the  sealing  portion 

20  42  is  positioned  slightly  higher  than  the  uppermost 
point  on  the  extension  portion  40. 

With  reference  to  FIG.  14,  both  the  extension 
portion  40  and  the  sealing  portion  42  extend  along 
the  entire  length  of  the  base  portion  38  of  the 

25  elastomer  strip  14.  Moreover,  the  extension  portion 
and  the  sealing  portion  42  are  in  substantially  par- 
allel  alignment  with  each  other. 

The  sealing  portion  42  of  the  elastomer  strip  14 
is  shown  in  FIG.  1  as  being  hollow  and  cylindrical. 

30  However,  the  sealing  portion  42  could  be  config- 
ured  in  other  shapes  and  arrangements  depending 
upon  the  particular  environmental  conditions  in- 
volved.  For  instance,  FIG.  18  shows  a  sealing  por- 
tion  42  that  is  cylindrical  and  solid.  Assuming  that 

35  the  sealing  portions  42  depicted  in  Figs.  1  and  18 
are  made  of  the  same  material,  the  solid  sealing 
portion  42  shown  in  FIG.  18  would  be  much  stiffer 
than  the  sealing  portion  42  shown  in  FIG.  1.  Thus, 
one  would  want  to  employ  a  sealing  portion  42 

40  similar  to  that  depicted  in  FIG.  18  if  the  structure  or 
housing  to  which  the  device  is  to  be  attached  is 
subjected  to  environmental  conditions  that  are  most 
effectively  sealed  by  a  stiffer  seal.  Conversely,  if 
the  environmental  conditions  suggest  that  a  softer 

45  seal  would  be  most  effective,  then  the  hollow  seal- 
ing  portion  shown  in  FIG.  1  would  be  the  best 
choice.  It  is,  of  course,  envisioned  that  variations 
other  than  those  shown  in  Figs.  1  and  18  could  be 
employed.  For  instance,  hollow  sealing  portions 

so  having  thicker  or  thinner  walls  than  that  shown  in 
FIG.  1  could  be  utilized.  Similarly,  the  characteris- 
tics  of  the  solid  sealing  portion  shown  in  FIG.  18 
could  be  varied  by  using  different  materials  having 
different  resiliencies. 

55  As  depicted  in  FIG.  9,  an  adhesive  layer  46 
can  be  provided  between  the  base  portion  38  of 
the  elastomer  strip  14  and  the  base  member  16  of 
the  metal  strip  12  to  thereby  secure  the  elastomer 

the  pivot  point  of  the  extension  portion  is  spaced 
from  the  contact  tab  30.  Therefore,  by  varying  the 
thickness  of  the  elastomer  strip,  the  ease  with 
which  the  contact  tab  30  can  be  deflected  can  also 
be  varied. 

The  presence  of  the  elastomer  strip  1  4  and  the 
thickness  of  the  elastomer  strip  14  also  affects  the 
stress  distribution  in  the  metal  strip  12.  FIG.  8 
shows  the  device  10  while  it  is  being  subjected  to 
a  force  so  that  the  fingers  18  and  the  extension 
portion  40  are  deflected.  If  the  elastomer  strip  14 
were  not  present,  the  deflection  of  the  fingers  18  in 
the  direction  of  the  arrow  as  seen  in  FIG.  8  would 
cause  a  stress  build-up  to  occur  at  the  bend  60. 
Continued  deflection  of  the  fingers  18  would  result 
in  additional  stress  build-up  at  the  bend  60.  How- 
ever,  due  to  the  presence  of  the  elastomer  strip  14, 
the  aforementioned  stress  distribution  at  the  bend 
60  is  different. 

As  the  fingers  18  and  the  extension  portion  40 
are  initially  deflected  together,  the  localized  bend- 
ing  of  the  metal  strip  12  at  the  bend  60  causes  a 
stress  increase.  However,  as  deflection  increases, 
the  portion  of  the  elastomer  strip  14  positioned  in 
the  bend  60  tends  to  resist  further  stress  increases 
at  the  bend  60.  The  presence  of  the  elastomer  strip 
14  at  the  bend  60  causes  the  point  of  localized 
bending  to  move  along  the  fingers  18  away  from 
the  bend  60.  Thus,  while  the  bend  60  sees  an 
initial  stress  increase  due  to  bending  of  the  fingers 
18,  further  bending  of  the  fingers  18  causes  the 
stresses  in  the  fingers  adjacent  the  bend  to  in- 
crease.  Moreover,  the  location  of  the  stress  in- 
crease  moves  further  away  from  the  bend  60  as 
deflection  of  the  fingers  18  increases. 

Accordingly,  the  stress  in  the  metal  strip  12  is 
distributed  away  from  the  bend  60  as  a  result  of 
the  outward  force  produced  by  the  knuckle  portion 
of  the  elastomer  strip  14.  This  is  a  sharp  contrast 
to  earlier  devices  where  increases  in  deflection 
result  in  increases  in  stress  at  the  hairpin  bend. 
Since  the  outward  force  produced  by  the  knuckle 
portion  of  the  elastomer  strip  14  is  dependent  upon 
the  size  of  the  knuckle  portion  and  since  the  size  of 
the  knuckle  portion  is  a  function  of  the  thickness  of 
the  elastomer  strip  14,  it  can  be  seen  that  the 
effective  distribution  of  the  stress  in  the  metal  strip 
12  is  dependent  not  only  upon  the  presence  of  the 
elastomer  strip  14  but  also  upon  the  thickness  of 
the  elastomer  strip  14.  If  the  thickness  of  the 
elastomer  strip  14  is  not  sufficient  to  define  a 
knuckle  portion  that  is  capable  of  producing  an 
outward  force  against  the  fingers  18,  the  stress  in 
the  bend  60  will  not  be  effectively  distributed  to  the 
fingers  18.  It  has  been  found  preferable  that  the 
length  of  the  extension  portion  40  from  the  free  end 
of  the  extension  portion  40  to  the  tip  of  the  knuckle 
is  approximately  4.6  times  the  thickness  of  the 
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tends  along  the  fingers  18  of  the  metal  strip  12. 
The  free  end  of  the  extension  portion  40  is  posi- 
tioned  between  the  fingers  18  and  the  tip  portions 
24.  Further,  the  seal  portion  42  of  the  elastomer 

5  strip  14  is  positioned  beyond  the  lip  26  which 
extends  from  the  edge  of  the  metal  strip  12  and 
the  seal  portion  42  extends  along  the  length  of  the 
metal  strip  12. 

FIG.  17  shows  the  elastomer  strip  14  inserted 
w  into  the  metal  strip  12  and  specifically  shows  how 

the  extension  portion  40  of  the  elastomer  strip 
extends  along  the  fingers  18  to  thereby  intercon- 
nect  the  spaced  fingers  18. 

FIG.  15  also  shows  the  elastomer  strip  14 
75  inserted  into  the  metal  strip  12  and  in  particular 

illustrates  the  fact  that  the  sealing  portion  42  ex- 
tends  beyond  the  edge  of  the  metal  strip  12. 

As  noted  above,  the  metal  strip  12  is  initially 
manufactured  so  that  the  tip  portions  24  are  posi- 

20  tioned  perpendicular  to  the  base  member  16.  How- 
ever,  after  the  elastomer  strip  14  has  been  inserted 
into  the  metal  strip  12,  the  tip  portions  24  are 
pressed  back  towards  the  fingers  18.  Preferably,  as 
seen  in  FIG.  1,  the  tip  portions  24  are  pressed  back 

25  towards  the  fingers  18  so  that  they  extend  substan- 
tially  parallel  to  the  fingers  18.  The  force  exerted 
by  the  tip  portions  24  on  the  extension  portion  40 
of  the  elastomer  strip  14  when  the  tip  portions  24 
are  pressed  back  towards  the  fingers  18  preloads 

30  the  extension  member  40.  The  preloading  of  the 
extension  portion  40  serves  several  useful  func- 
tions.  The  force  exerted  by  the  tip  portions  24  on 
the  extension  portion  40  holds  the  elastomer  strip 
14  and  retains  it  in  place  relative  to  the  metal  strip 

35  12.  That  holding  and  retaining  force  can  be  used 
as  the  initial  means  for  holding  the  elastomer  strip 
14  in  place  prior  to  applying  or  utilizing  an  adhe- 
sive  or  any  other  type  of  securing  means  to  secure 
the  elastomer  strip  14  to  the  metal  strip  12.  Alter- 

40  natively,  the  force  exerted  by  the  tip  portions  24  on 
the  extension  portion  40  can  be  used  as  the  secur- 
ing  means  for  securing  the  elastomer  strip  14  to 
the  metal  strip  12. 

Preloading  the  extension  portion  40  of  the 
45  elastomer  strip  14  by  pressing  the  tip  portions  24 

towards  the  fingers  18  results  in  all  of  the  spaced 
fingers  18  being  connected  together.  Thus,  the 
snag  resistance  of  the  device  10  is  increased. 
Further,  since  all  of  the  spaced  fingers  18  are 

so  connected  together  by  virtue  of  the  single  exten- 
sion  portion  40  of  the  elastomer  strip  14,  the  fin- 
gers  18  tend  to  act  in  unison.  For  example,  if  a 
force  is  applied  to  a  single  one  of  the  fingers  18, 
that  finger  18  tends  to  bend  downward  towards  the 

55  base  portion  38  and  consequently,  the  contact  tab 
30  associated  with  that  finger  18  is  deflected.  How- 
ever,  when  the  single  finger  18  to  which  the  force 
is  applied  bends  downward,  the  adjoining  fingers 

strip  14  to  the  metal  strip  12.  The  adhesive  layer 
46,  as  shows  in  FIG.  9,  extends  from  the  end  of  the 
contact  tabs  30  located  farthest  from  the  fingers  18 
to  the  edge  of  the  base  member  16  adjacent  the 
upturned  lip  26.  In  that  way,  the  adhesive  contact 
between  the  elastomer  strip  14  and  the  metal  strip 
12  will  not  interfere  with  the  deflection  of  the  con- 
tact  tab  30.  Of  course,  other  types  of  securing 
means  could  be  employed  for  securing  the 
elastomer  strip  14  to  the  metal  strip  12.  Further 
yet,  it  may  be  desirable  to  simply  forego  the  use  of 
any  type  of  securing  means  and  thereby  rely  upon 
the  structural  configurations  of  the  various  parts  of 
the  metal  strip  1  2  in  order  to  secure  the  elastomer 
strip  14  in  place  relative  to  the  metal  strip  12.  The 
interaction  between  the  slightly  upturned  lip  26  on 
the  metal  strip  12  and  the  curved  edge  surface  39 
on  the  elastomer  strip  14  in  combination  with  the 
force  exerted  by  the  fingers  18  on  the  extension 
portion  40  would  be  entirely  sufficient  to  retain  the 
elastomer  strip  14  in  place  relative  to  the  metal 
strip  12. 

The  metal  strip  12  is  preferably  manufactured 
from  mill-hard  beryllium  copper  although  other  suit- 
able  metals  could  be  utilized.  The  elastomer  strip 
14  is  preferably  manufactured  from  silicone,  neo- 
prene,  viton  or  any  other  similar  extrudable  ma- 
terial.  Alternatively,  elastomers  containing  electro- 
magnetic  energy  absorbing  materials  could  be  em- 
ployed  for  increasing  the  effectiveness  of  the  de- 
vice's  electromagnetic  shielding  properties.  Simi- 
larly,  the  use  of  conductive  elastomer  materials  is 
within  the  purview  of  the  present  invention. 

It  may  also  be  advantageous  to  manufacture 
the  device  10  of  the  present  invention  by  utilizing 
dual  density  or  dual  material  elastomers.  In  the 
case  of  dual  density  elastomers,  the  base  element 
38  and  the  extension  element  40  of  the  elastomer 
strip  14  could  be  manufactured  from  a  solid 
elastomer  material  while  the  sealing  portion  42  is 
manufactured  from  a  closed-cell  foam  material.  In 
that  way,  the  contact  force  on  the  sealing  portion 
42  would  be  reduced  while  the  strength  of  the 
remaining  portions  of  the  elastomer  strip  14  would 
be  maintained.  In  the  case  of  dual  material 
elastomers,  the  same  objective  could  be  achieved 
by  bonding  together  two  different  elastomer  materi- 
als  having  the  desired  properties  and  characteris- 
tics. 

With  reference  to  FIG.  16,  the  device  10  is 
assembled  by  sliding  the  elastomer  strip  14  into 
the  metal  strip  12.  When  the  elastomer  strip  14  is 
completely  inserted  into  the  metal  strip  12,  the 
elastomer  strip  14  is  positioned  with  respect  to  the 
metal  strip  12  such  that  the  base  portion  38  of  the 
elastomer  strip  14  overlies  and  extends  along  the 
base  member  16  of  the  metal  strip  12,  while  the 
extension  portion  40  of  the  elastomer  strip  14  ex- 
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with  the  surface  to  which  the  device  10  is  attached 
and  consequently,  the  shielding  effectiveness  of 
the  device  10  is  not  reduced. 

As  the  extension  portion  40  deflects  downward 
5  towards  the  base  portion  38,  the  elastomer  material 

tends  to  bunch  up  at  the  point  where  the  extension 
portion  40  merges  with  the  base  portion  38  (i.e.,  at 
the  knuckle).  The  elastomer  material  continues  to 
bunch  up  at  the  knuckle  as  the  extension  portion 

w  40  is  deflected  further  and  further  downward.  As 
more  and  more  of  the  elastomer  material  bunches 
up,  the  part  of  the  extension  portion  40  that  actually 
pivots  is  decreasing  because  the  continual  bunch- 
ing  up  of  the  elastomer  material  reduces  the  effec- 

75  tive  free  length  of  the  extension  portion  40.  Even- 
tually,  there  will  come  a  point  when  the  bunching  of 
the  elastomer  material  causes  the  elastomer  ma- 
terial  near  and  around  the  knuckle  to  turn  solid, 
thereby  resisting  further  deflection  of  the  extension 

20  portion  40  along  its  entire  length. 
As  was  discussed  above,  the  presence  of  the 

elastomer  strip  14  helps  distribute  the  stress  in  the 
metal  strip  12  so  that  the  stress  build-up  at  the 
bend  60  is  limited.  In  particular,  as  the  extension 

25  portion  40  is  initially  deflected,  the  stress  at  the 
bend  60  in  the  metal  strip  12  increases  until  the 
elastomer  turns  solid.  Thereafter,  deflection  of  the 
extension  portion  40  causes  the  point  of  localized 
bending  to  move  away  from  the  bend  60  and  along 

30  the  fingers  18.  The  stress  distribution  in  the  metal 
strip  12  thus  changes  as  a  result  of  the  resistance 
force  produced  by  the  knuckle  portion  of  the 
elastomer  strip  14.  The  resistance  force  produced 
by  the  knuckle  portion  of  the  elastomer  strip  is 

35  effective  further  up  the  fingers  18  and  further  away 
from  the  bend  60  in  response  to  further  deflection 
of  the  extension  portion  due  to  the  build-up  of 
elastomer  material  in  the  knuckle.  Thus,  the  contin- 
ued  deflection  of  the  extension  portion  40  signifi- 

40  cantly  changes  the  distribution  of  stress  in  the 
metal  strip  12  and  the  fingers  18.  It  can  be  seen, 
therefore,  that  the  location  of  the  stress  increase 
continually  changes  as  a  result  of  the  continued 
build-up  of  the  elastomer  material. 

45  Preferably,  the  elastomer  strip  14  is  designed 
such  that  the  extension  portion  40  can  deflect  to  a 
position  approximately  one-half  of  its  free  height.  In 
other  words,  taking  the  free  height  of  the  extension 
portion  40  in  the  undeflected  state  to  be  D  as 

50  shown  in  FIG.  1  ,  the  height  of  the  extension  portion 
40  after  maximum  deflection,  i.e.,  after  the 
elastomer  material  reaches  a  solid  state  due  to  the 
bunching  up  of  the  elastomer  material,  is  approxi- 
mately  equal  to  one-half  of  D. 

55  If  fasteners  are  employed  for  securing  the  de- 
vice  10  to  the  desired  surface,  the  heads  of  the 
fasteners  may  interfere  with  the  deflection  of  the 
extension  portion  40.  Thus,  in  that  situation,  the 

18  on  either  side  of  the  one  finger  18  also  bend 
downward  due  to  the  fact  that  the  fingers  18  are  all 
interconnected  by  the  extension  portion  40  of  the 
elastomer  strip  14.  Consequently,  the  contact  tabs 
30  associated  with  the  adjoining  fingers  18  are  also 
deflected.  It  can  be  seen,  therefore,  that  the  pres- 
ence  of  the  extension  portion  40  tends  to  make  the 
fingers  18  behave  as  a  group  rather  than  individ- 
ually. 

Turning  now  to  the  use  and  operation  of  the 
device  according  to  the  preferred  embodiments  of 
the  present  invention,  FIG.  19  shows  the  device  10 
attached  to  the  surface  of  a  hinged  member  48 
such  as  a  hinged  door,  panel  or  the  like,  as  the 
member  48  is  swung  towards  the  member  50.  FIG. 
20  shows  the  device  10  in  a  compressed  state 
between  the  surfaces  of  the  hinged  member  48 
and  the  member  50  after  the  hinged  member  48  is 
brought  into  opposing  relation  to  the  adjoining 
member  50  that  forms  the  joint.  FIG.  21  depicts  the 
device  10  attached  to  the  surface  of  a  slidable 
member  52  such  as  a  slidable  door,  access  panel 
or  the  like,  as  the  member  52  is  slid  towards  the 
member  54.  FIG.  22  shows  the  device  10  com- 
pressed  between  the  surfaces  of  the  slidable  mem- 
ber  52  and  the  member  54  after  the  slidable  mem- 
ber  52  is  brought  into  opposing  relation  to  the 
adjoining  member  54  that  forms  the  joint. 

As  the  device  10  is  compressed  between  the 
opposing  surfaces  of  members  48,  50  and  52,  54, 
the  device  10  is  deformed  as  partially  shown  in 
FIG.  8.  It  is  to  be  understood  that  the  effect  of  the 
compressive  force  on  the  entire  device  10  is  not 
illustrated  in  FIG.  8.  As  can  be  seen  from  FIG.  8, 
when  a  force  is  applied  to  the  device  10,  such  as 
the  force  produced  when  the  opposing  surfaces 
defining  the  joint  are  brought  into  opposing  relation, 
the  fingers  18  of  the  metal  strip  12  and  the  exten- 
sion  portion  40  of  the  elastomer  strip  14  are  moved 
in  the  direction  shown  by  the  arrow.  The  applica- 
tion  of  such  a  force  to  the  device  10  and  the 
subsequent  movement  of  the  fingers  18  and  the 
extension  portion  40  causes  the  bend  60  to  be 
raised  up  off  the  surface  of  the  member  to  which  it 
is  attached.  The  gap  between  the  bottom  surface  of 
the  device  10  and  the  surface  to  which  the  device 
10  is  attached  that  results  from  the  raising  of  the 
bend  60  tends  to  reduce  the  shielding  effective- 
ness  of  the  device.  However,  the  present  invention 
overcomes  that  problem  by  providing  the  rectangu- 
lar  contact  tabs  30.  In  that  respect  and  as  illus- 
trated  in  FIG.  8,  when  the  fingers  18  and  extension 
portion  40  are  subjected  to  a  compressive  force 
and  moved  in  the  direction  of  the  arrow,  the  rectan- 
gular  contact  tab  30  is  deflected  downward,  there- 
by  contacting  the  underlying  surface.  Thus,  even 
though  the  bend  60  is  raised,  the  rectangular  con- 
tact  tab  30  serves  to  maintain  electrical  contact 
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hinged,  swinging  doors,  panels  and  the  like.  When 
the  device  10  is  attached  to  a  swinging  member, 
the  opposing  surface  of  the  structure  that  forms  the 
joint  moves  across  the  outer  surface  of  the  fingers 

5  18  and  produces  a  wiping-type  action.  Many  prior 
art  devices  are  not  capable  of  being  used  in  con- 
junction  with  swinging  members  that  produce  such 
a  wiping-type  action  because  they  simply  are  not 
designed  to  accommodate  the  forces  produced  as 

w  a  result  of  that  type  of  movement.  On  the  other 
hand,  those  devices  that  are  capable  of  accom- 
modating  the  wiping-type  action  of  hinged,  swing- 
ing  members  are  not  capable  of  being  used  in 
conjunction  with  doors  that  slide.  The  present  in- 

rs  vention  can  easily  accommodate  the  forces  pro- 
duced  by  both  swinging  members  and  sliding 
members. 

The  present  invention  is  well  suited  for  use  in 
conjunction  with  swinging  members  that  produce  a 

20  wiping-type  action  due  to  the  wedge-shaped  outer 
surface  of  the  device  10  as  well  as  the  previously 
mentioned,  somewhat  unitary  movement  of  the  fin- 
gers  18.  As  the  swinging  member  to  which  the 
device  10  is  attached  moves,  the  opposing  surface 

25  of  the  structures  or  housing  that  defines  the  joint 
begins  to  wipe  across  the  outer  surface  of  the 
fingers  18  beginning  at  one  end  of  the  device  10. 
Since  all  of  the  fingers  18  are  interconnected  as  a 
result  of  the  extension  portion  40  of  the  elastomer 

30  strip  14,  when  the  opposing  surface  of  the  joint 
begins  to  wipe  across  the  outer  surface  of  the 
fingers  18  to  thereby  deflect  the  fingers  18  that  are 
in  immediate  contact  with  the  opposing  surface,  the 
fingers  18  not  yet  in  contact  with  the  opposing 

35  surface  but  adjacent  to  those  that  are  in  contact, 
will  also  tend  to  deflect  as  a  result  of  the  unitary 
movement  of  the  fingers  produced  by  the  exten- 
sion  portion  40.  Thus,  the  wiping  action  of  the 
opposed  surface  across  the  device  will  be  smooth. 

40  The  principles,  preferred  embodiments  and 
modes  of  operation  of  the  present  invention  have 
been  described  in  the  foregoing  specification.  How- 
ever,  the  invention  which  is  intended  to  be  pro- 
tected  is  not  to  be  construed  as  limited  to  the 

45  particular  embodiments  disclosed.  Further,  the  em- 
bodiments  described  herein  are  to  be  regarded  as 
illustrative  rather  than  restrictive.  Variations  and 
changes  may  be  made  by  others  without  departing 
from  the  spirit  of  the  present  invention.  Accord- 

so  ingly,  it  is  expressly  intended  that  all  such  vari- 
ations  and  changes  which  fall  within  the  spirit  and 
scope  of  the  present  invention  as  defined  in  the 
claims,  be  embraced  thereby. 

extension  portion  40  may  not  be  capable  of  deflect- 
ing  to  the  extent  described  above. 

As  was  discussed  above,  the  continued  deflec- 
tion  of  the  extension  portion  40  causes  more  and 
more  of  the  extension  portion  40  to  bunch  up, 
thereby  decreasing  the  length  of  the  extension 
portion  40.  As  the  length  of  the  extension  portion 
40decreases  the  stiffness  increases  due  to  the 
shorter  length  of  the  extension  portion  40.  As  the 
stiffness  increases,  the  extension  portion's  40  resis- 
tance  to  deflection  similarly  increases  and  thus,  the 
deflection  of  the  extension  portion  40  decreases. 
Moreover,  since  the  deflection  of  the  extension 
portion  40  is  a  function  of  the  third  power  of  the 
length  of  the  extension  portion  40,  the  deflection 
decreases  non-linearly  in  response  to  the  force 
applied  to  the  extension  portion  40  of  the  elastomer 
strip  14. 

In  addition  to  the  above  operational  features  of 
the  present  invention,  the  device  10  according  to 
the  preferred  embodiments  serves  to  seal  the  joint 
defined  by  the  opposing  surfaces  of  members  48, 
50  and  52,  54  from  the  potentially  harmful  effects 
of  environmental  conditions.  As  seen  in  FIG.  20, 
when  the  device  10  is  positioned  between  the 
opposing  surfaces  of  the  members  48,  50  the  seal- 
ing  portion  42  tends  to  prevent  the  entry  of  dirt, 
dust  or  other  potentially  harmful  elements  into  the 
joint.  Similarly,  as  shown  in  FIG.  22,  when  the 
device  10  is  compressed  between  the  surfaces  of 
the  members  52,  54,  the  sealing  portion  42  of  the 
device  10  helps  ensure  that  environmental  ele- 
ments  such  as  dirt,  dust  and  the  like  will  not  enter 
the  joint.  Thus,  the  device  10  according  to  the 
preferred  embodiments  of  the  present  invention  is 
highly  effective  not  only  in  the  electromagnetic 
shielding  of  a  joint  but  in  addition,  is  highly  effec- 
tive  in  the  environmental  sealing  of  such  joints.  It  is 
of  course  understood  that  the  device  of  the  present 
invention  could  be  used  in  the  electromagnetic 
shielding  and  environmental  sealing  of  two  rela- 
tively  movable  surfaces  as  well. 

In  addition  to  the  aforementioned  advantages, 
the  present  invention  provides  a  device  that  can  be 
used  in  structures  that  have  sliding  members,  i.e., 
sliding  doors,  access  panels  and  the  like,  as  illus- 
trated  in  FIGS.  21  and  22,  as  well  as  in  structures 
having  hinged,  swinging  members,  i.e.,  hinged 
doors,  access  panels  and  the  like,  as  illustrated  in 
FIGS.  19  and  20.  Thus,  the  need  to  employ  dif- 
ferent  types  of  electromagnetic  shielding  and  envi- 
ronmental  sealing  devices  depending  upon  the  par- 
ticular  form  of  movement  of  the  member  to  which  it 
is  attached  is  eliminated. 

A  further  advantage  of  the  electromagnetic 
shielding  and  environmental  sealing  device  10  in 
accordance  with  the  present  invention  involves  the 
use  of  the  device  in  structures  and  housings  having 

55 
Claims 

1.  An  electromagnetic  shielding  and  environ- 
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9.  An  electromagnetic  shielding  and  environ- 
mental  sealing  device  in  accordance  with  claim  8, 
wherein  the  elastomer  strip  is  positioned  with  re- 
spect  to  said  metal  strip  such  that  the  base  portion 

5  of  said  elastomer  strip  extends  along  the  base 
member  of  said  metal  strip,  the  extension  portion 
of  said  elastomer  strip  extends  along  said  fingers 
and  the  sealing  portion  of  said  elastomer  strip  is 
positioned  beyond  an  edge  of  said  base  member 

70  of  said  metal  strip. 
10.  An  electromagnetic  shielding  and  environ- 

mental  sealing  strip  in  accordance  with  claim  9, 
wherein  a  free  end  of  the  extension  portion  is 
positioned  between  the  fingers  and  tip  portions  of 

75  said  metal  strip. 
11.  An  electromagnetic  shielding  and  environ- 

mental  sealing  device  in  accordance  with  any  pre- 
ceding  claim,  wherein  the  base  portion  of  said 
elastomer  strip  is  adhesively  attached  to  the  base 

20  member  of  said  metal  strip. 
12.  An  electromagnetic  shielding  and  environ- 

mental  sealing  device  in  accordance  with  any  pre- 
ceding  claim,  wherein  said  base  member  of  said 
metal  strip  includes  means  for  attaching  the  device 

25  to  a  surface. 
13.  An  electromagnetic  shielding  and  environ- 

mental  sealing  device  in  accordance  with  claim  12, 
wherein  said  means  for  attaching  comprises  a  plu- 
rality  of  spaced  fastening  holes. 

30  14.  An  electromagnetic  shielding  and  environ- 
mental  sealing  device  in  accordance  with  any  pre- 
ceding  claim,  wherein  all  of  said  fingers  are  sub- 
stantially  coplanar. 

15.  An  electromagnetic  shielding  and  environ- 
35  mental  sealing  device  in  accordance  with  any  pre- 

ceding  claim,  wherein  the  elastomer  strip  includes 
a  base  portion  and  an  extension  portion  integrally 
connected  to  and  extending  at  an  angle  from  one 
edge  of  the  base  portion,  the  fingers  of  the  metal 

40  strip  meeting  the  base  member  of  the  metal  strip  at 
a  bend  and  the  thickness  of  the  elastomer  strip 
being  such  that  the  stress  in  the  bend  of  the  metal 
strip  is  distributed  to  the  fingers  of  the  metal  strip 
in  response  to  deflection  increases  of  the  fingers 

45  and  the  extension  portion  towards  the  base  of  the 
elastomer  strip. 

16.  An  electromagnetic  shielding  and  environ- 
mental  sealing  device  comprising: 
an  elastomer  strip  that  includes  a  base  portion,  an 

so  extension  portion  integrally  connected  to  one  edge 
of  said  base  portion,  and  means  for  environmental 
sealing  of  a  joint  integrally  connected  to  an  op- 
posite  edge  of  the  base  portion,  said  elastomer 
strip  further  including  means  for  non-linearly  de- 

55  creasing  the  deflection  of  said  extension  portion  in 
response  to  a  force  applied  to  said  device;  and 
a  metal  strip  that  includes  a  base  member,  a 
plurality  of  spaced  fingers  integrally  connected  to 

mental  sealing  device  comprising: 
an  elastomer  strip  that  includes  means  for  envi- 
ronmental  sealing  of  a  joint;  and 
a  metal  strip  that  includes  a  base  member  and  a 
plurality  of  spaced  fingers  integrally  connected  to 
and  extending  at  an  angle  from  one  edge  of  said 
base  member  with  a  portion  of  said  elastomer  strip 
extending  along  said  fingers,  said  base  member 
including  means  for  permitting  a  portion  of  said 
base  member  to  be  deflected  out  of  the  plane 
defined  by  immediately  adjoining  portions  of  said 
base  member  when  a  force  is  applied  to  said 
fingers  and  for  providing  an  electromagnetic  shield- 
ing  function. 

2.  An  electromagnetic  shielding  and  environ- 
mental  sealing  device  in  accordance  with  claim  1, 
wherein  said  means  for  permitting  a  portion  of  said 
base  member  to  be  deflected  comprises  at  least 
one  cut-out  area  that  defines  a  contact  tab. 

3.  An  electromagnetic  shielding  and  environ- 
mental  sealing  device  in  accordance  with  claim  2, 
wherein  said  means  for  permitting  a  portion  of  said 
base  member  to  be  deflected  comprises  a  plurality 
of  cut-out  areas,  each  of  which  defines  a  contact 
tab. 

4.  An  electromagnetic  shielding  and  environ- 
mental  sealing  device  in  accordance  with  claim  2 
or  3,  wherein  the  or  each  said  cut-out  area  is  U- 
shaped  and  said  contact  tab  is  rectangular. 

5.  An  electromagnetic  shielding  and  environ- 
mental  sealing  device  in  accordance  with  claim  4, 
wherein  each  of  said  fingers  is  defined  by  two 
sides,  the  or  each  said  rectangular  contact  tab 
being  associated  with  a  respective  one  of  said 
fingers  and  being  defined  by  two  sides,  the  or  each 
rectangular  contact  tab  being  positioned  with  re- 
spect  to  the  associated  finger  such  that  imaginary 
extensions  which  define  the  sides  of  the  contact 
tab  are  positioned  between  the  sides  which  define 
the  associated  finger. 

6.  An  electromagnetic  shielding  and  environ- 
mental  sealing  device  in  accordance  with  any  pre- 
ceding  claim,  wherein  said  elastomer  strip  com- 
prises  a  base  portion  and  an  extension  portion 
integrally  connected  to  and  extending  at  an  angle 
from  one  edge  of  the  base  portion,  said  means  for 
environmentally  sealing  a  joint  including  a  sealing 
portion  integrally  connected  to  an  opposite  edge  of 
the  base  element. 

7.  An  electromagnetic  shielding  and  environ- 
mental  sealing  device  in  accordance  with  claim  6, 
wherein  said  sealing  portion  comprises  a  hollow 
cylinder. 

8.  An  electromagnetic  shielding  and  environ- 
mental  sealing  device  in  accordance  with  claim  6, 
wherein  a  free  end  of  each  of  the  fingers  has  a  tip 
portion  integrally  connected  thereto  that  extends 
back  towards  said  finger  at  an  angle. 

10 
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one  edge  of  said  base  member  and  means  for 
electromagnetic  shielding  of  the  joint,  said  exten- 
sion  portion  extending  along  said  fingers. 

17.  An  electromagnetic  shielding  and  environ- 
mental  sealing  device  in  accordance  with  claim  16,  5 
wherein  said  means  for  non-linearly  decreasing  the 
deflection  of  said  extension  portion  includes  said 
extension  portion  extending  from  said  base  portion 
at  an  angle. 

18.  An  electromagnetic  shielding  and  environ-  10 
mental  sealing  device  in  accordance  with  claim  17, 
wherein  said  means  for  electromagnetic  shielding 
of  the  joint  includes  at  least  one  cut-out  area  in 
said  base  member  defining  at  least  one  contact  tab 
in  said  base  member  that  is  capable  of  being  75 
deflected  out  of  a  plane  defined  by  immediately 
adjoining  areas  of  said  base  member  when  a  force 
is  applied  to  said  fingers. 

19.  An  electromagnetic  shielding  and  environ- 
mental  sealing  device  in  accordance  with  claim  18,  20 
wherein  said  at  least  one  cut-out  area  comprises  a 
plurality  of  U-shaped  cut-out  areas  in  said  base 
member,  each  of  which  defines  a  rectangular  con- 
tact  tab  in  said  base  member. 
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